Abstract. 2014 The two-dimensional random Boolean networks suggested by Kauffman have a transition to chaos. We find by Monte Carlo simulation the periods of the limit cycles, both for each site as well as for the lattice as a whole, at the transition point and away from it, for the square lattice. The triangular lattice seems to have the same fractal dimensions as the square lattice.
Kauffman models [1] for genetic systems are particularly disordered cellular automata [2] . Each site depends through a fixed random function on its K neighbours in the lattice. Depending on parameters one finds either chaotic behaviour (class 3 cellular automat in Wolfram's classification) or frozen behaviour (class 2). Finite systems are forced into limit cycles by the deterministic nature of the automata. On a square lattice with nearest-neighbour interactions (K' = 4 ), the period of these limit cycles seems to increase exponentially with lattice size [3] in the chaotic phase and weaker in the frozen phase. References [4] and [5] reviewed recent analytical and numerical work on Kauffman models. The present work tries to quantify the concept of local periods [3] and their distribution [6] . Fractal dimensions at the threshold to chaotic behaviour were already found for the spreading of a single « error » in two [5] and three [7] dimensions. We check here if the triangular lattice has the same fractal dimensions as the square lattice.
Thus we now go through our figure 1 shows the « median » global period [3] determined such that half of the observed periods are smaller and half are Fig. 1 We see no indication in figure 2 figure 3 shows the maximum local period Tmax observed in the whole lattice, averaged logarithmically over many different lattices. Again this period Tma. has a maximum at or near pc. But this maximum is finite, and changes only slightly if we vary the observation time by one order of magnitude, figure 3 . Thus the local periods seem not to diverge at pc according to figures 2 and 3. Since the present system sizes are necessarily limited, this lack of criticality could be due to finite L. We therefore will investigate below the variation with L at p = pc. The fraction of sites with « infinite » period, i.e. period larger than observable and thus ignored in figures 2 and 3, is zero far below Pc and close to unity far above pc. Figure 4 shows it to vanish at p = Pc, within the accuracy of the data, as was found also in reference [3] . We also find that this « disorder » parameter goes to zero roughly as (pPc)1/2 for p near pc.
At p = pc, as a function of system size L, the moments of the local periods would increase to infinity with increasing L if they would be critical. Figure 5 shows that this is not the case in the observed region : for both positive and negative q, the averages of (In T)q seem to approach a constant with increasing L, if the observation time is large enough.
Finally, figure 6 shows the distribution of observed local periods. We find for each configuration the quantity In (T)/ln (Tmax) into 500 intervals between zero (T = 1 ) and one (In T = In Tma.), and average over different lattices with different Ta.,-Such a plot is analogous to the distribution of currents in random resistor networks [10, 13] or distribution of damage probabilities in Kauffman models [14] . In contrast to these other examples, the present curve seems quite noisy.
3.3 TRIANGULAR LATTICE. -First we determined the onset of chaos in a 120 x 120 triangular lattice using the method of reference [11] as to be compared with about 0.28 for the square and 0.12 for the simple cubic lattice and in agreement with the empirical upper and lower bounds of reference [5] , equations (11, 12) . In (T)//In (Tmax) for 560 configurations at L = 25. We omit a peak n = 160 000 (on the same scale) at the origin, corresponding to spins with T = 1 . and a peak n = 14 000 at T = Tmax.
At p = Pc, we then looked at the fractal dimensions [3, 5] Figure 7 shows the average touching time t &#x3E; and the average damage (Mact) at the touching moment.
Our data obey roughly a power law : and at p = Pc for large L. We find near L -100 the effective fractal dimensions dt = dact = 1.5, in reasonable agreement with earlier results (di = 1.7, dact = 1.5) for the square lattice [3] but different from the simple cubic lattice (dr = 2.2, dact = 1.8) [7] . Thus the dimension is more important that the number K of nearest neighbours, and the universality principle seems to hold for these fractal dimensions. Therefore no periods were investigated in the triangular lattice since we expect qualitatively the same behaviour there. [3] and as log (L ) below Pc [5] . The moments of the distribution of local periods are apparently not critical.
